The algorithm to compute one story has as input a compressed network G and a total order π of the nodes and is illustrated in Figure 1 . From π, we may easily compute what we call a pitch, which is defined as a story except for the maximality condition. Moving from a total order π to a pitch is done by keeping only arcs that are consistent with π and, after that, removing recursively any remaining white source or target. Completing a pitch into a story is done by adding paths between black nodes while avoiding cycles. The algorithm searches for extensions of the pitch following the order π of the nodes, moving to the next node when no new path may be added from the previous one. The resulting graph is a story. The enumeration was performed by examining all possible orderings of the nodes. More details on the mathematical modelling, the preprocessing step, the algorithms and their computational complexity are in [1] . Notice that as x did not belong to the pitch at this point, the algorithm goes further and stops only when nodes in the pitch are found. e) The path c d is added to the pitch. f) The path d e is added to the pitch. g) The path e x is evaluated but cannot be added since e comes after x in the current partial order inferred from the pitch, and therefore such an addition creates at least one cycle, for instance e → x → d → e. h) The path x a is evaluated but cannot be added since x comes after a in the current partial order inferred from the pitch, and therefore such an addition creates at least one cycle, for instance x → a → b → x. i) There are no more nodes to traverse, the final object is a maximal pitch, i.e., a story. 
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2) Yeast metabolic network
We retrieved the reconstruction of the metabolic network of Saccharomyces cerevisiae s288c from MetExplore. This platform allows applying different filters to the network. Herein it is restricted to the small molecule metabolism, i.e. reactions involving one or more macromolecules such as proteins or nucleic acids are not represented. In addition, reactions involving pairs of cofactors were split into two reactions, such as the following transformation (or reverse): compound A + ATP → compound B + ADP + Pi will be represented as reaction 1: compound A ↔ compound B, and reaction 2: ATP → ADP + Pi. Ubiquitous compounds (i.e., water, proton, carbon dioxide, phosphate, diphosphate, ammonia, hydrogen peroxide and oxygen) and cell compartments were as well removed from the network.
3) List of discriminating compounds List of 24 metabolites from the yeast metabolic network whose concentration significantly varied under cadmium exposed. The intensity ratio column presents the ratio between the stress condition and the control. The 3rd column indicates whether the compound is present in the glutathione biosynthetic pathway (Fig. 1 of the main manuscript) or not. Metabolites identified with an (*) after their names were putative metabolites requiring more analysis for final identification. Summing up the contribution of each arc as the product of the normalized intensity ratios of its extremities times the corresponding entrance in the score matrix, we obtain an enzyme activation score of 1.4, a concentration change score of 0.32 and an enzyme inhibition score of −1.4. Notice that these scores cannot be compared between them, their role is to enable us to compare different stories. Fig. 3 . Mapping of metabolites on the YeastCyc overview diagram. Notice that there are more highlighted metabolites than appear in the list. This is due to the fact that this view is pathway-oriented and metabolites are therefore duplicated. Moreover, there is no link between the pathways so the network connectivity is lost. An arc of a graph G(V, A) is an ordered pair (u, v) ∈ A, with u, v ∈ V . Such an arc is outgoing from u and incoming into v Black nodes Nodes corresponding to the discriminating compounds; Directed graph (digraph)
5) Mapping of metabolites on the YeastCyc overview diagram
6) Glossary
A digraph is a pair (V, A) , where V is a set of nodes and A, the arc set, is a binary relation on V Discriminating compounds Compounds measured and whose concentration change is statistically significant Green nodes Nodes corresponding to the discriminating compounds whose concentration significantly increased Metabolic story
Maximal directed acyclic subgraph that contains only black nodes as sources and targets Red nodes Nodes corresponding to the discriminating compounds whose concentration significantly decreased Source A node that has no incoming arc Target A node that has no outgoing arc White nodes Nodes corresponding to non-discriminating compounds, i.e., compounds that were not measured or whose concentration did not significantly change
